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Abstract 25 
Background: In April 2019, an HIV screening camp for all ages was established in response to a report of an unusually large number 26 
of paediatric HIV diagnoses in Larkana, Pakistan. A cross-sectional study to understand the clinical profile of children who registered 27 
for HIV care was performed. 28 
 29 
Methods: Age- and sex-stratified HIV prevalence among individuals screened was estimated. Data on children who registered for HIV 30 
care including clinical history, HIV disease stage, Hepatitis B and C status and CD4 count was abstracted from clinical records and 31 
analysed using percentages and chi square tests.   32 
  33 
Findings: Between April-July 2019, 31,239 individuals underwent HIV testing of whom 930 tested HIV-positive. Of these, 763 (82·0%) 34 
were aged <16 years. Estimated HIV prevalence was 3.0% overall; 7.4% (283/3803) in children aged 0-2 years, 5.9% (321/5412) in 35 
children aged 3-5 years, and 1·3% (148/11251) in adults aged 16-49 years. Of the 591 children who registered for HIV care, 80.9% 36 
(478/591) were ≤5 years, 64·1% (379/591) were male and 53·4% (315/590) had a weight-for-age Z-score <-3. Hepatitis B surface 37 
antigen and Hepatitis C antibody positivity was 8·4% (48/574) and 2·6% (15/574) respectively. Of children whose mothers tested for 38 
HIV, only 39/371 (10·5%) had HIV-positive mothers. Most children (89·2%, 404/453) reported multiple previous injections and 40/453 39 
(8·8%) reported blood transfusions. 40 
 41 
Interpretation: This is an unprecedented HIV outbreak among children in Pakistan: a 54% increase in paediatric HIV diagnoses over 42 
the past 13 years. Epidemiological and molecular studies to understand the full extent of the outbreak and its drivers are needed to guide 43 
HIV control strategies.  44 
 45 
Funding: RAF is funded by the Wellcome Trust (206316/Z/17/Z).    46 
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Background  47 
Pakistan is among the four countries in Asia where the estimated number of new HIV infections has been increasing annually since 48 
1990. In 2017, 150,000 adults and children were estimated to be living with HIV in Pakistan of whom only 3500 (<2·5%) were children 49 
aged below 15 years - a 127% increase in numbers of people living with HIV from 2010.1  50 
 51 
Traditionally, the HIV epidemic in Pakistan has been concentrated among key populations that include persons who inject drugs (PWID), 52 
men who have sex with men (MSM) and male, female and transgender sex workers.2 The HIV epidemic among PWID is well-established 53 
with prevalence of over 35% observed among PWID in large cities.3, 4 HIV prevalence is somewhat lower in the sex worker population 54 
nationally, ranging between 1% (female sex workers) to 7% (transgender sex workers),4 although HIV incidence is projected to rise 55 
among all the defined key population groups over the next decade.5, 6 Reasons include low literacy, low levels of awareness and 56 
knowledge on how to prevent HIV infection, lack of adequate prevention services, strong cultural taboos and discrimination towards 57 
these often marginalized groups by both state and non-state actors.7, 8 As a result of limited systematic HIV screening, significant 58 
geographical heterogeneity in patterns and trends of HIV sub-epidemics,5 and varying degrees of social and sexual interaction between 59 
key populations and the wider community across Pakistan, there is uncertainty of the extent of HIV transmission to the general 60 
population.6, 9-11 However until now, children have rarely been identified as a population affected and antenatal HIV screening is only 61 
offered in 8 Prevention of Parent-to-Child HIV Transmission Centres across the country.  62 
  63 
On April 18, 2019, a thalassemia care service that provided blood transfusions informed the paediatric HIV service in Karachi that 46 64 
children with thalassemia who had previously used other services, registering at their new centre in Larkana, a rural district in Sindh 65 
province, tested positive for HIV. These children were also screened for Hepatitis B and C and 24/46 (52%) and 3/46 (7%) had Hepatitis 66 
B and Hepatitis B/Hepatitis C co-infection respectively. 67 
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On the same day, a report that fourteen additional children had been diagnosed with HIV in Ratodero, a town within Larkana district, 68 
was broadcast on several news media channels. This led to the unearthing of a much larger HIV outbreak in Ratodero. We review the 69 
outbreak response from the government, academia and United Nations (UN) agencies in Larkana, Sindh. We also present demographic 70 
data on individuals screened and clinical characteristics of children who registered for care. 71 
 72 
Methods 73 
Ratodero tehsil (town) is situated within Larkana district in the Sindh province, which is the second most populous of Pakistan’s five 74 
provinces. Ratodero has a population of 331,584,12 and 55% of households live below the poverty line.13  75 
 76 
Following the widespread reporting of newly-diagnosed paediatric HIV cases, the provincial and federal government responded rapidly 77 
to the outbreak to create a taskforce that included provincial and district health and administrative authorities, experts from academic 78 
institutions and relevant UN agencies. A taskforce conducted visits to private and public sector health facilities and the Extended 79 
Programme of Immunisation (EPI) and observed use of unscreened blood products, reuse of needles in administration of antibiotics and 80 
fluids and inadequate sharps disposal systems in health facilities but the EPI programme had good standards. These observations led to 81 
the hypothesis that HIV was predominantly transmitted through poor infection prevention practices and resulted in the closure by the 82 
Sindh Health Care Commission (a regulating body of the Ministry of Health, Sindh) of three blood banks (one private and two public 83 
sector) in Larkana and almost 300 clinics run by untrained health care providers in Sindh.14 A special committee was established to 84 
address the lack of infection control in health facilities and blood safety. As part of a community mobilization campaign, formal meetings 85 
(autaq) between community leaders, local government and health officials were held and HIV awareness sessions with community 86 
health workers including lady health workers, community-based organisations, law enforcement agencies, informal healthcare providers 87 
(barbers) and health care providers were conducted.   88 
 89 
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Free voluntary HIV counselling and testing was offered to all age-groups from the 25th of April 2019 at a screening camp established at 90 
the Sindh public sector hospital Tehsil Hospital Ratodero by the Sindh provincial Ministry of Health in response to the outbreak. HIV 91 
testing was performed using the National HIV testing guidelines.15 Initially data on age, sex and residence was collected using paper 92 
records, but a biometrics system linked to an electronic database (to prevent repeat testing of individuals) was established from May. 93 
For analysis, we assumed that the distribution of age-group and gender was the same among those for whom data was not available as 94 
the known distribution in those with complete data, and used these denominators to estimate HIV prevalence by age-group and sex for 95 
the whole screened population.   96 
 97 
Adults who tested positive were referred to the existing HIV care centre at Civil Hospital, Larkana. Children who tested positive were 98 
referred to a new paediatric HIV clinic established by the Sindh AIDS Control Program (SACP) within a week of the outbreak at Shaikh 99 
Zayed Childrens Hospital, Larkana. Data on children, defined as those aged below 16 years, who registered for HIV care was extracted 100 
from the national electronic HIV database (Management Information System (MIS) for HIV & AIDS). The system is designed to track 101 
numbers of patients in HIV care across the country. Each patient registering for HIV care is given a unique identifier and patients who 102 
transfer to other centres retain the same identifier. Each attendance is recorded and the system thus enables tracking of patients who are 103 
lost-to-follow-up (defined as not having attended for a clinic appointment for 6 months) or transfer to other service providers. At the 104 
initial visit, detailed socio-demographic and clinical history and likely source of HIV infection including mother-to-child transmission, 105 
history of blood transfusions and multiple injection and cannulations is recorded on a standardised form, and entered into the electronic 106 
MIS.   107 
 108 
Children who registered for HIV care had a full blood count, CD4 count, Hepatitis B surface antigen and Hepatitis C antibody testing 109 
done. Patients with thalassemia also underwent Venereal Disease Research Laboratory (VDRL) due to the risk of acquisition of syphilis 110 
through blood transfusions.  Weight-for-age scores were calculated using the 1990 British Growth References.16 Moderate wasting was 111 
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defined as a weight-for-age z-score <-2 and severe wasting was defined as a weight-for-age z-score <-3. Anaemia was defined according 112 
to WHO guidelines.17 Thrombocytopaenia was defined as a platelet count below 50,000/ml. As CD4 percentages were not available for 113 
children aged below five years, absolute CD4 counts were used to define immunodeficiency. Severe immunodeficiency was defined as 114 
a CD4 count <1500 cells/µl in children aged < 12months, <750 cells/µl in children aged 1-2 years, <350 cells/µl in children aged 3-4 115 
years and <200 cells/µl in children aged 5 years and older.18 The prevalence of demographic characteristics and transmission risk factors 116 
was calculated. Chi square tests were conducted to assess the association of transmission risk factors with age. 117 
 118 
All data were anonymised before being exported to Stata version 15 (StatCorp, Texas, USA) for analysis. The data reported here are 119 
part of the national surveillance system and permission was obtained from the Sindh AIDS Control Programme to report the data. 120 
Requirement for ethical review was waived by the Ethics Review Committee at the Aga Khan University.  121 
 122 
Role of the funding source: 123 
This study did not receive any funding. The corresponding author had full access to all the data in the study and had final responsibility 124 
for the decision to submit for publication. 125 
 126 
Results  127 
Between April 25th and July 15th 2019, 31,239 individuals underwent HIV screening at the Tehsil Hospital Ratodero. The numbers 128 
presenting for HIV screening each day peaked to nearly 2000 as the community mobilisation campaign was implemented, dropping to 129 
about 100 per day after two months (Figure 1). Over this period, 930 (3.0%) individuals tested HIV positive, of whom 763 (82.0%) were 130 
children aged up to 15 years, and 79.2% (604/763) of children were aged 5 years and below. Among the 167 adults aged ≥ 16 years who 131 
tested HIV positive, 79.6% (133/167) were female, but among children aged 0-15 years, 60.8% (464/763) of HIV diagnoses were among 132 
males. While the numbers who presented for testing dropped over this period, the HIV prevalence remained stable (Figure 1).  133 
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 134 
Age-group and gender are known for 22,269 of the 31,239 (71%) individuals screened.  We estimated HIV prevalence by age group 135 
and sex among all 31,239, assuming the distribution of age group and gender was the same in the 8969 whose characteristics were not 136 
known as in the 22,269 with data (Table 1). HIV prevalence was highest in the youngest age groups, 0-2 years (7.4%, 283/3803) and 3-137 
5 years (5.9%, 321/5412). In these age groups boys had a higher prevalence than girls (Table 1).  138 
 139 
Clinical characteristics of children registered for HIV care 140 
By July 2nd 2019, 591 children had registered for HIV care at the paediatric clinic at the district hospital in Larkana established in 141 
response to the outbreak. The median age was 3 years (interquartile range (IQR): 2 - 5 years) and 64% were male (Table 2). More than 142 
90% (394/413) of children who were from the Larkana district lived in Ratodero Tehsil. The median weight-for-age z-score was -3·2 143 
(IQR: -4·7 to -1·9) and 77.2% (393/509) had moderate to severe anaemia, reflecting a high background prevalence of malnutrition and 144 
anaemia.19 The proportion of children with severe immunodeficiency was 14·5% (50/349), and 80.3% (470/585) had Stage 3 or 4 HIV 145 
disease using WHO Staging criteria.20  146 
The most common reason for classifying children as Stage 3 or 4 were persistent fever and unexplained weight loss and 147 
thrombocytopaenia. If severe anaemia and malnutrition are excluded as criteria for WHO staging (given the high background prevalence 148 
of these conditions19), 24.2% (134/553) had WHO Stage 3 & 4 disease. There was a strong association between CD4 count and WHO 149 
stage (with the definition excluding anaemia and malnutrition), with 10.6% (30/283) of children with WHO Stage 1 & 2 disease vs 150 
32.3% (20/62) of children with Stage 3 & 4 disease having severe immunodeficiency as defined by CD4 count (p<0.001). Nine of the 151 
591 children who registered for HIV care have subsequently died.  152 
 153 
The prevalence of Hepatitis B surface antigen and Hepatitis C antibody positivity was 8·4% (48/574) and 2·6% (15/574) respectively. 154 
More boys than girls had Hepatitis B (10·4% (38/366) vs 4·8% (10/208), p=0·02 using chi square test), but the opposite was true for 155 
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Hepatitis C (1·6% (6/366) vs 4·3% (9/208), p=0·05). Of the five children with thalassemia, two were also VDRL and Hepatitis C 156 
antibody positive, most likely acquired through blood transfusion. Hepatitis B surface antibody was not done.  157 
 158 
The majority of children (534/584, 91·4%) were taking cotrimoxazole prophylaxis and 66·8% (395/591) were commenced on 159 
antiretroviral therapy (ART). The most frequent ART regimen was zidovudine, lamivudine and nevirapine given as a fixed drug 160 
combination. 161 
 162 
Likely mode of HIV transmission  163 
Mothers of 63% of the children (n=371) and fathers of 52% of the children (n=313) in this clinical cohort were tested for HIV. Of the 164 
371 mothers tested, 39 (10·5%) were HIV positive. Among children aged under one year, seven of 25 (28·0%) mothers were HIV-165 
positive compared to 32 of 346 (9·3%) mothers of children aged one year and older. Eight (2·6%) of the 313 of fathers tested were HIV-166 
positive. Notably, for the 32 HIV-positive mothers for whom an HIV test result was also available for the father, only 6 fathers were 167 
HIV-positive. Sixty-four children had at least one HIV-positive sibling. Out of these 64, the mothers of 44 (68·8%) had an HIV test of 168 
whom eight (18%) were HIV-positive.  169 
 170 
Data on history of multiple injections and blood transfusion were available for 453 children. Nearly 90% gave a history of multiple 171 
injections and 40 (8·8%) gave a history of blood transfusions (four of whom had thalassemia, the remainder having received transfusions 172 
for iron deficiency anaemia). Multiple injections referred to treatment provided by healthcare practitioners and is distinct from 173 
vaccinations distributed through the well-regulated EPI programme. Of the 49 children who reported no history of multiple injections, 174 
34 (69·4%) had a history of blood transfusion. Of the remaining 15 who reported neither blood transfusion nor multiple injections, 12 175 
of the mothers had an HIV test and all were HIV-positive. Table 3 demonstrates the distribution of the 591 children across age, maternal 176 
HIV status, multiple injections and transfusion history including those for whom data is missing. 177 
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 178 
Discussion 179 
This is a preliminary report on an extensive outbreak of HIV infection in Ratodero, Larkana district in Sindh, Pakistan. This outbreak is 180 
the latest in a series of outbreaks in Pakistan over the past two decades (Figure 2). However, this is the first time that predominantly 181 
children have been infected. More than 700 children were diagnosed with HIV within a 3-month period. Prior to March 2019, there 182 
were only 1423 children ever registered and 1041 registered and actively in HIV care across the whole country (National AIDS Control 183 
Program data). This represents a 54% increase in the cumulative numbers of paediatric diagnoses over the past 13 years, since records 184 
of diagnoses were introduced by the National AIDS Control Program. 185 
 186 
The age and sex distribution of this most recent outbreak in Ratodero raises important questions regarding the epidemiology of HIV and 187 
mode of transmission. It is heavily skewed towards young children under the age of five years, with a predominance of boys (64·5%) 188 
in those aged under five years, the reasons for which are unclear. While increased healthcare utilisation by boys may be a possible 189 
reason, healthcare seeking behaviour has not shown to be different between genders in rural areas of the province.21 190 
 191 
One reason put forward to explain this outbreak is the reuse of needles by health practitioners and transfusion of contaminated blood 192 
products. Nosocomial outbreaks of HIV infection have been reported in other countries over the past two decades, mostly related to a 193 
specific health facility and not previously at this scale.22-26 Immediately preceding the recognition of the outbreak, 46 children with 194 
thalassemia were diagnosed with HIV infection in Larkana at a newly-opened thalassemia service and nearly half were co-infected with 195 
HBV. There is low awareness of the need for universal precautions in clinical practice and use of syringes and needles is widespread in 196 
both the public and private sector and is the likely reason for the high prevalence of blood borne viruses in the country with the second 197 
highest numbers of HCV infections in the world.27, 28 Pakistan has one of the highest rates of unsafe injections globally which have 198 
remained unchanged over the past decade.29 199 
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 200 
In this study, multiple injections that were reported by children in this study were mostly given for treatment of diarrhoeal illnesses and 201 
respiratory tract infections. There is a strong preference for parenteral over oral treatment, the latter being construed as less effective 202 
among communities.30 Furthermore, 70% of the population is served by the private health sector, which includes unregulated hospitals, 203 
medical general practitioners and a range of informal providers with very few mechanisms to regulate the quality, standards or prices 204 
within the private health sector.31, 32 Blood safety is also problematic with many blood banks unregistered and unregulated.33 Screening 205 
for blood borne viruses by blood banks is erratic and many blood banks regularly utilise paid blood donors with a minority recruiting 206 
voluntary blood donors, the former having been shown to have a significantly higher prevalence of HIV infection.34  207 
 208 
Though cultural practices such as circumcision (males), ear/nose piercing (female children) and head shaving (male and female infants) 209 
by barbers using contaminated razors  may play a part in transmission of blood borne viruses, preliminary (unpublished) data does not 210 
show that these have played a major role in this outbreak.35 Specifically, the prevalence of these practices was low in the preliminary 211 
investigations carried out by the taskforce that conducted preliminary investigations.  212 
 213 
Among the 62.7% of mothers of the HIV-positive children who registered for care who did undergo HIV testing, the majority were 214 
HIV-negative (89·5%). When stratified by the age of the child, the proportion of HIV-positive infants with a HIV-positive mother was 215 
higher (28·0%) compared to older children (9·3% had a HIV-positive mother), suggesting that mother to child transmission (MTCT) 216 
may also play a role in transmission in the very young in this outbreak. Interestingly, HIV prevalence was less than 0·05% (1/2990), 217 
lower than the national average, in antenatal clinic attendees in 2011 in Larkana,36 but this estimate may not be representative of the 218 
population in that those that attend antenatal care in this setting are likely to be a selected group with higher educational attainment or 219 
socioeconomic status.37  220 
 221 
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The term outbreak, defined as the occurrence of disease cases in excess of normal expectancy for a particular time and place, needs to 222 
be interpreted with caution in this context. While there was indeed an unexpected increase in the number of cases, 24% of the children 223 
who registered for HIV care had WHO Stage 3 or 4 disease which suggests that acquisition of infection was not in the very recent past 224 
implying that transmission may have been ongoing for some time, unless this is confounded by a particular virulent sub-type of HIV-1 225 
circulating in the population. This raises the possibility that this outbreak is a spillover of the well-established concentrated HIV 226 
subepidemic in key populations in Larkana into the general population. This would be consistent with HIV transmission trends in other 227 
regions, particularly eastern Europe, the Russian Federation and central Asia, where transmission began among PWID and subsequently 228 
moved into sex worker populations and onward to the general population.38 Concentrated epidemics in high risk groups, such as PWIDs 229 
and sex workers have been reported as early as 2003 in Larkana.39-43 Importantly, Figure 1 should not be interpreted as a typical epidemic 230 
curve for point source outbreaks which demonstrates a rapid increase in the number of cases followed by a somewhat slower decline, 231 
and cases tend to fall within one incubation period. While the numbers of individuals being tested on a weekly basis declined, the HIV 232 
prevalence remained constant, suggesting that as testing continues more HIV cases will be identified. 233 
 234 
In three rounds of the integrated behavioural and biological surveys which were conducted in key populations (PWID, male, female and 235 
transgender sex workers) in several districts in Pakistan between 2007 to 2017, the prevalence of HIV in PWID remained relatively 236 
stable over the last 10 years in Larkana but there was an upward trend in the HIV prevalence in other risk groups: from 14 to 18% in 237 
transgender sex workers, 0 to 4% in male sex workers and 2·5 to 5·0% in female sex workers.4, 44, 45  238 
 239 
Larkana is known for having a large number of PWID and sex workers,41 and has the largest male and transgender sex worker population 240 
density in Pakistan at 12·4 per 1000 adult men. Approximately 1 in 10 transgender sex workers report injecting drugs and 12% report 241 
having sex with PWID,2 suggesting that transgender sex workers may be a bridging population between PWID and sex work in this 242 
area. The city of Larkana is also a frequent stop for truckers and men returning to the rural areas of the country from the larger cities. 243 
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The rise in HIV prevalence in female sex workers is also of concern as it signals onward transmission into another key population that 244 
had hitherto had low HIV prevalence. 245 
 246 
There is no doubt that there is significant potential for an HIV epidemic expansion beyond the key populations across many parts of 247 
Pakistan, considering the high HIV prevalence among PWID, low condom usage, risky injecting practises and large population densities 248 
of transgender, male and female sex workers in certain cities in Pakistan.4, 46 The outbreak in a small village in Kot Momin, Sargodha 249 
district in Punjab province found a prevalence of 1·3% (35 of 2717 tested) in June 2018. 47 By March 2019 the prevalence had risen to 250 
13·4% (669 of 5000 tested) with reported prevalence higher in women and children although no figures are specified.35 Findings such 251 
as these are of great concern as they demonstrate that bridging of concentrated local subepidemics into the general population in rural 252 
areas are already occurring in Pakistan.  253 
 254 
There are several limitations which need to be considered in the interpretation of these findings. HIV prevalence data is obtained from 255 
a VCT initiative and therefore relies on individuals presenting for or bringing their children for HIV screening. It is therefore not 256 
necessarily representative of the burden of HIV infection in the wider community. Due to the large numbers attending for screening and 257 
the prevailing panic, there were operational issues including lack of confidentiality and suboptimal pre-test counselling. Parents whose 258 
children may have had injections in the past may have been more likely to bring their children for HIV screening. Initial dissemination 259 
of information about the outbreak was through widespread media coverage of fourteen children infected, which could have resulted in 260 
children preferentially being brought for HIV testing, leading to significant selection bias. Women are usually the main carers of young 261 
children so are in turn more likely to be in attendance and be offered an HIV test compared to men in the community. This may explain 262 
the finding that most HIV diagnoses in adults were made in females. The prevalence calculations are based on the assumption that the 263 
age and gender distribution of people who presented for screening did not change over time, as data on these variables were not recorded 264 
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reliably prior to 20 May. For this reason confidence intervals have not been calculated, as they would give a misleading impression of 265 
the true confidence. 266 
 267 
Other limitations include lack of data on the age and sex of those who attended for screening in the first month and the paucity of data 268 
detailing risk practices in adults diagnosed through the screening camps. Comprehensive screening of mothers of newly HIV-positive 269 
children was also not undertaken which would have helped to elucidate the extent to which mother-to-child transmission played a role. 270 
The low numbers of mothers tested is likely due to lack of sufficient awareness and training of HIV care providers and therefore mothers 271 
not being routinely tested and/or maternal testing having been performed but not having been systematically entered into the clinical 272 
records. The use of routine clinical data is limited by missing data and also possible inaccuracies in coding of WHO HIV stage.  273 
 274 
The children who registered for care had advanced disease, a high prevalence of Hepatitis B and C co-infection, tuberculosis, 275 
malnutrition and anaemia. Hepatitis C viral load data were not available so chronicity of infection and need for treatment could not be 276 
ascertained. Only 67% commenced ART because adequate drug supplies and trained staff were not available. ART regimen was 277 
determined by age. Tenofovir was not given to children below 3 years or age or those weighing below 20kg and were therefore given 278 
zidovudine, lamivudine and nevirapine. Clinicians were aware that this may potentially result in Hepatitis B being treated with 279 
monotherapy but no alternatives were available. Extensive training of various cadres of healthcare workers is required to support 280 
provision of long term HIV care. In addition, procurement of HIV diagnostics and appropriate drug formulations and establishment of 281 
robust supply chains is needed. There is an urgent need to invest in improvement of blood safety services and infection control and 282 
regulation of health care providers. Studies to understand the full extent of the outbreak and its drivers will guide specific HIV prevention 283 
strategies. In addition, population-level surveys to estimate the burden on blood-borne viruses are also needed. Epidemiological and 284 
phylogenetic studies are underway and will help to shed light on the evolution and propagation of this HIV outbreak. Importantly 285 
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epidemiological surveillance needs to be strengthened and involvement of communities should be a critical component of the response 286 
if the HIV epidemic in Pakistan is to be controlled.  287 
 288 
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Table 1: Estimated HIV prevalence by age and sex  388 
Age 
(Years) 
Male Female Total 
 
Known 
screened 
Estimated 
total 
screened 
HIV-positive 
(estimated 
prevalence) 
Known 
screened 
Estimated 
total 
screened 
HIV-positive 
(estimated 
prevalence) 
Known 
screened 
Estimated 
total 
screened 
HIV-positive 
(estimated 
prevalence) 
≤ 2 1446 2029 168 (8·3%) 1264 1774 115 (6·5%) 2710 3803 283 (7·4%) 
3 to 5 2034 2853 209 (7·3%) 1824 2559 112 (4·4%) 3858 5412 321 (5·9%) 
6 to 15 3073 4311 87 (2·0%) 3237 4541 72 (1·6%) 6310 8851 159 (1·8%) 
16 to 49 2190 3072 30 (1·0%) 5831 8179 118 (1·4%) 8021 11251 148 (1·3%) 
≥ 50 268 376 4 (1·0%) 1102 1546 15 (1·0%) 1370 1922 19 (1·0%) 
Total 9011 12641 498 (3·9%) 13258 18598 432 (2·3%) 22269 31239 930 (3·0%) 
 389 
 390 
 391 
 392 
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Table 2: Sociodemographic and clinical characteristics of 591 HIV-positive children 
registered for care in Larkana between April 24-July 2, 2019 
Characteristic  N (%) Missing data  
Socio-demographic 
Age (years) 
<1  
1 
2 
3-5 
6-10 
>10  
 
32 (5·4%) 
73 (12·4%) 
112 (19·0%) 
261 (44·2%) 
99 (16·8%) 
14 (2·3%) 
0 
Male 379 (64·1%) 0 
District 
Larkana 
Jacobabad 
Qamber Shahdadkot 
Shikarpur 
Othera 
 
423 (73·6%) 
24 (4·2%) 
36 (6·2%) 
88 (15·3%) 
4 (0·7%) 
16 
In education (in children aged >5 years) 
(n=108) 
Primary  
Secondary 
No schooling 
 
 
18 (16·7%) 
5 (4·6%) 
85 (79·0%) 
5 
Risk factors  
Mother HIV antibody positive  39 (10·5%) 220  
Father HIV antibody positive 8 (2·6%) 278 
Sibling HIV status 
≥1 sibling HIV-positive 
All siblings HIV-negative 
 
64 (19·9%) 
257 (80·1%) 
270b 
History of blood transfusion 40 (8·8%) 138 
History of multiple injections 404 (89·2%) 138 
Clinical 
Thalassemiac 5 (0·9%)  
Hepatitis B surface antigen positive 48 (8·4%) 17 
Hepatitis C antibody positive 15 (2·6%) 17 
Anaemia 
Not anaemic 
Mild 
Moderate  
Severe 
 
49 (9·6%) 
67 (13·2%) 
331 (65·0%) 
62 (12·2%) 
82 
Thrombocytopaenia  29 (5·8%) 91 
Presumed tuberculosisd 38 (6·5%) 8 
Weight for age z-score 
>-2 
-2 to -3 (wasting) 
 
154 (26·1%) 
121 (20·5%) 
1 
20 
 
Characteristic  N (%) Missing data  
<-3 (severe wasting) 315 (53·4%) 
HIV WHO stage 3 or 4e 134 (24·2%) 38 
Severe immunodeficiency 50 (14·5%) 246 
Receiving cotrimoxazole prophylaxis 534 (91·4%) 7 
Receiving isoniazid prophylaxis 2 (0·4%) 18 
Initiated on antiretroviral therapy 395 (66·8%)  
ART Regimen (n=395) 
Zidovudine, Lamivudine, Nevirapine 
Tenofovir, Lamivudine, Efavirenz 
Tenofovir, Lamivudine, Nevirapine 
Abacavir, Lamivudine, Nevirapine 
 
317 (80·3%) 
60 (15·2%) 
10 (2·5%) 
8 (2.0%) 
 
a Naushahro Feroze=1; Ghotki=2; Dadu=1 
b128:no siblings tested; 50: patient had no siblings; 92: missing data 
c2 not tested for VDRL 
dPakistan Pediatric Association (PPA) score (a modified form of Keith Edwards score) of 7 
eIf wasting and anaemia not included as criteria for WHO Staging 
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Table 3: Distribution by age of possible risk factors for HIV infection in children who 
registered for HIV care 
Age 
group 
History of 
multiple 
injections 
Yes No Unknown   
 History of 
transfusion 
Yes No Yes No Unknown Total 
 Mother’s 
HIV status 
      
0-11 
months 
Positive 0 3 1 3 0 7 
Negative 0 14 0 0 4 18 
Unknown  0 3 1 0 3 7 
1-2 years Positive 0 7 2 5 0 14 
Negative 0 71 4 0 29 104 
Unknown  1 50 2 1 13 67 
3-4 years Positive 0 6 0 1 0 7 
Negative 1 83 7 0 27 118 
Unknown  1 55 5 1 21 83 
5-9 years Positive 0 7 0 2 0 9 
Negative 3 50 7 0 15 75 
Unknown  0 29 4 1 16 50 
10-14 
years 
Positive 0 1 0 1 0 2 
Negative 0 13 0 0 4 17 
Unknown  0 6 1 0 6 13 
 Total  6 398 34 15 138 591 
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Research in context 
Evidence before this study 
In April 2019, a large number of cases of HIV infection mainly in children were reported in Sindh, 
Pakistan On July 29, 2019, we searched PubMed for articles published between Jan 1, 2000 and 
July 15, 2019 with the terms “HIV” and “Pakistan” in the title. We found 250 publications, 
including 7 news items, 61 letters and perspective articles and the remainder research studies 
related to HIV infection. The studies highlight a high prevalence of HIV infection among certain 
groups including persons who inject drugs, male, female and transgender sex workers in Pakistan, 
with significant geographical heterogeneity across the country. Several nosocomial outbreaks of 
HIV infection have been reported in adults in the context of poor infection control practices and 
unscreened blood in healthcare settings. Children have not been reported as a significant 
population affected and we identified no detailed report of the 2019 paediatric HIV outbreak in 
Sindh.  
Added value of this study 
In this study, we present a detailed report of an extensive outbreak of HIV infection in Sindh, 
Pakistan in 2019. This epidemic is characterised by an unusually high proportion of paediatric 
cases. Likely sources of infection include contaminated needles and blood products and mother-
to-child transmission. Many of the children appear to have advanced disease which raises the 
question regarding the recency of infection and the possibility of spillover of the well-established 
concentrated HIV subepidemic in key populations in Larkana into the general population.  
Implications of all the available evidence 
This is the most extensive outbreak of paediatric HIV infection ever reported in Pakistan with the 
true extent unknown. Training of healthcare workers on paediatric HIV care and provision of drugs 
for treatment of HIV and blood-borne viruses is an urgent priority. There is a need to improve 
infection control practices and blood safety. Investigation of the drivers of the epidemic will form 
the basis for improved HIV management and control in both the province and nationally.  
 
